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摘    要 
通过室外自动控制模拟潮汐盆栽装置试验，研究了水渍和盐渍胁迫下
秋茄（Kandelia candel）和木榄（Bruguiera gymnorrhiza）的生长和生理特
性。设计 3 个盐度水平：5 、15 、25 ，用 S1 、S2 、S3 表示。设计 3 个
淹水水平：长期淹水（W：Waterlogged ），中水位（M：Mean water），
高水位（H：High water）。共 9 个处理：MS1 、MS2 、MS3 、HS1 、HS2 、


































































































Tropical coastal forests-mangroves-will be one of the first ecosystems to 
be affected by altered sea levels accompanying global climate change. 
Responses of mangrove forests to changing sea levels depend on reactions of 
individual plants. Waterlogging and salinize are two most obvious influences 
of relative sea level rising to coastal ecosystems. In this paper, Kandelia 
candel and Bruguiera gymnorrhiza seedlings were cultivated out of doors and 
treated with three levels of salinity and three levels of inundation. Three levels 
of salinity are S1 ( 5‰ ), S2 ( 15‰) and S3 ( 25‰ ). Three levels of 
inundation are Mean water（M plants）High water （H plants） and 
Waterlogging ( W plants ) . So we have nine treatments as follows: MS1, MS2, 
MS3, HS1, HS2, HS3, WS1, WS2 and WS3. The experiment lasted 572 days.  
Systemic study on Kandelia candel and Bruguiera gymnorrhiza were carried 
on growth, biomass allocation, chlorophyll and MDA content, photosynthetic 
properties and the activity of SOD, POD and NR. The results showed: 
1. At the end of experiments, H plants of Kandelia candel and Bruguiera 
gymnorrhiza are 31.2% and 107.0% highter than M plants respectively. At the 
forpart of cultivate the stem diameter of Kandelia candel and Bruguiera 
gymnorrhiza was restrained. This is perhaps available that the seedlings tried 
to come out of water then they could exchange gases with their environment.  
2. In order to overcome the fast rate of leaf fall-off, H plants increased the rate 
of node production, namely the rate of leaf production. So leaf area per plant 
of Bruguiera gymnorrhiza could remain in high level. Yet leaf area per plant of 
Kandelia candel decreased. 
3. There are no significant effects on stem height and diameter of W plants of 
Kandelia candel and Bruguiera gymnorrhiza; but at salinity 25, the stem 















gymnorrhiza are restrained largely. 
4. The interaction of salinity and inundation on the stem height, diameter, live 
leaf and leaf area per plant of Bruguiera gymnorrhiza are significant, but 
Kandelia candel are not so sensitive. 
5. In high water inundation, the biomass of Kandelia candel bigly decreased, 
but the biomass of Bruguiera gymnorrhiza was less variable. As a general 
index, biomass can suggest that Bruguiera gymnorrhiza has higher 
adaptability than Kandelia candel. 
6. The stem height, diameter, R/C, allocation of biomass of W plants of 
Bruguiera gymnorrhiza changed largely. RMR, LMR and R/C declined which 
suggested it adapted environment by adjusting the allocation of biomass. 
Despite of decreasing biomass, the allocation of biomass of Kandelia candel 
was steady. 
7. Within the salinity range of 5 ~ 25, when salinity increases the biomass of 
Kandelia candel decreased and R/C increased which indicate the effect of 
salinity on Kandelia candel is much more to shoot than to root. However, the 
biomass, RMR, LMR and R/C of Bruguiera gymnorrhiza declined with 
salinity increased. 
8. Within the salinity range of 5 ~ 25, Pn, Gs, Ci and Tr of Bruguiera 
gymnorrhiza decreased when salinity increased, then the photosynthesis 
weakened; the photosynthesis of H plants and W plants weakened, too. 
Kandelia candel has similar response. 
9. MDA content in leaves of Kandelia candel was the lowest，but within three 
salinities MDA contents in leaves of Bruguiera gymnorrhiza were not 
significant. To Kandelia candel and Bruguiera gymnorrhiza, MDA contents in 
high water inundation and waterlogging were lower in some extent.  
10. Whether in high water inundation or waterlogging, the activity of SOD 















Kandelia candel ’s resistance to inundation. Bruguiera gymnorrhiza exhibits 
similar response. 
11. The activity of NR of H and W plants leaves of Kandelia candel are in 
high level, and this point is important to resistanting inundation. Within the 
salinity range of 5 ~ 25, the NR activity decreased with salinity increased. The 
NR activity of H plants declined, but W plants increased. 
 
Keywords ： mangrove; Kandelia candel; Bruguiera gymnorrhiza; 
















1  前言 





1.1.1  植物的抗盐机理 
(1) 限制盐分吸收和避免毒害  






(2) 维持膜系统的完整性  
   维持膜系统的完整性，使其发挥正常功能对植物的代谢是十分重要
的。几乎所有的环境胁迫都与膜系统透性升高有关。高盐分浓度能增加细
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